





Development of Solid Oxide Fuel Cells U sing E宜icientZirconia Elec甘olyte(1) 
一-HighPerfonnance Scandia園StabilizedZirconia Electrolyせトー
平野正典ヘ織田隆之ヘ渡蓬慎治ヘ鵜飼健司*ヘ水谷安伸村
M.Hir.担 0'，T. Oda*， S.V¥ゐtanabe七K.Ukai". and Y Mizutani梓
Abstract SC203 (scandia)圃dopedcubic zirconia electrolyte with high electrica1 conductivity sIntered at 
low temperature and scandia-doped tetragonal zirconia electrolyte having improved mechanica1 
s位engthwere developed. 1 mol% Bi20r 10 mol% SC203司dopedzirconia with cubic s町lcture
sintered at 12000C had sufficient conductivity of 0.33 S!cm at 10000C and did not show cubic~ 
rhombohedral phase transfonnation. Dens邑zirconiaceramics fabricated by sintering at 13000C 
for 1 h in釦 followedby hot isostatic pressing但IP)at 196 MPa at 14500C for 1.5 h in an Ar 
gas atmosphereヲwhichco酪 istedof subrnicrometer-ョsizedgr氾酪 oftetragonal phases阻 dwere 
stabilized with 5 and 6 mol% SC203ラ exhibitedhigh stren.出1(1330 MPa and 1140 l¥在Paヲ
respectively)皿 dgood conductivity (0.15 S/cm組 d0.18 S/cm at 1000oC， respective砂).
1圃 はじめに

















































196MPaでCIP成形し， 900~1400oC で 1 時間大気中
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ニア微粉末については 49MPaで一軸加圧成形後，


































Fig. 2. X-ray diffraction pa杭田18of 1 mol% Bi203・10mol% 
SC203-doped zir∞masm回吋at1000ω14000C for 1 h 
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'3 3.5 ∞ 1.2 
Fig. 3. Elec恒calconductivity of 1 mol% Bi203-1O mol% 
SC20Tdoped zirωnia sintered at 12000C for 1 h.
1.1 0.9 









Sintering temperature (oC) 
Fig. 1. Bulk d郎 ityandapp征四tporosity of 1 mol% Bi20T 1 0 














12000C ~勝吉体では 0.330S/cm の値が得られた.なお SEM
観察の結果， Bi2u.3の添加により， 12000C焼結体の粒径
は 2μm以上に達した.菱面体晶への相転移を抑制するた
めに 1wt"1oのAlzU3を添加し 14000C で焼結された
llmolo/&zU3安定化ジルコニア(l1ScSZlA)の0.280S/cm






Fig. 5. Fraι町 'e to噌hness of SC203-dOped 宜∞m
polycry坑alssintered at 1400oC， and 1丑Pedat 13000C and 
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Sc203(mol%) 
→墨ー 13000CHIP 


















えばY203・Zr02 系 Y2~-C宮O2・Zr02 系および、これらに Al2~
を含有する系において報告されている 26-3) 本実験にお
いて， 1300。および 14500CでT世史理された 3"'7mol% 
の SC:203を含むジルコニア焼結体は理論密度に達した.
焼結体の主結品相は X線回折結果より正方晶であり， 7 























































Fig. 6. Re1ationship betw伺 1国 lding紅白g吐1and ele巾 cal
conductivity at 10∞。Cfor SC203-dOped zirconia polycrys匂ls(a) 
sintered at 13000Cヲ(b)HIP吋 at13000C and (c) HIP吋 at
1450oC，組dsome of repo白ddata on zirconia cer沼凶cs
prepar吋 bysint由ngunder nonnal press眠，9)組 dby :rnp34) 
(electrical conducti吋tyin ref 34 is the value measured at 
9000C) 
8 
Fig.4. Variation m m師匠edgrain size for也町田llyetched
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